Effects of Cloud Vertical Inhomogeneity on Ice Cloud Prope

Introductio

Reality: Although most ice clouds have at least some degree of vertical inhomogeneity, they are
usually assumed to be homogenous in the bi-spectral and the split-window methods which are
two most widely used ice cloud property retrieval algorithms.

Questions: To what extent does the retrieval based on the homogenous cloud model represent the
nature of real ice clouds? How is the retrieval dependent on the vertical inhomogeneity of ice
clouds? Can inhomogeneity lead to significant discrepancy

between the two method and why?
ce particle model

The ice particle model used in this study is
developed by [Baum et al.2005]. In this
model, ice particles are categorized into six
habits. The variation of ice particle habit with
the maximum dimension is accounted for by
the following size-dependent habit
distribution

Baum05 habit distribution
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Retrieval Results
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Single-column model is courtesy of J. Comstock

Solar and IR methods
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Platnick [Platnick, 2000] proposed that: if the bi-spectral method is used to retrieve
the effective radius (R.) of an inhomogeneous cloud (i.e., R, varies with height) and

I 320 0 the retrieval is based on the homogenous cloud model, the retrieved R, can be related
I to the profile of R, of the inhomogeneous cloud through a weighted integral
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In the light of the success of the weighting function in the Bi-spectral solar reflective method, we derive a set of 0.0
weighting function for the IR split-window method. The weighting function reveals that 1) Cloud and surface 1.0 1.5 2.0 » 25 3.0 35
contributions are both important in determining the ¢,,, and therefore both important for optical thickness retrieval. €ap(11.01m)
2) There is a cancellation mechanism working so that the contribution from cloud emission to A¢,, is almost
negligible
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